Evidence of early post-traumatic osteoarthritis and other negative health outcomes 3-10 years following knee joint injury in youth sport  by Whittaker, J.L. et al.
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A180screening for psychological distress, and establish appropriate referral
and support mechanisms to optimise psychological wellbeing.
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ASSOCIATION OF KNEE TIBIOFEMORAL OSTEOARTHRITIS AND
LIMITATIONS IN PHYSICAL FUNCTION IN A RURAL CHINESE
POPULATION: THE WUCHUAN OA STUDY
X. Wu y, J.B. Niu z, Y.Q. Zhang z, Q. Liu y, Z.M. Cao y, X. Tang y, Y. Ke y,
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Purpose: Knee osteoarthritis (OA) is a common joint disorder among
the elderly Chinese, especially among those living in the rural areas.
Knee OA causesmore limitations in physical function than other chronic
conditions. Approximately 50% of Chinese people live in the rural areas;Table 1. Relation of TFROA and SxOA to self-reported and measured physical functions
TFROA SxOA
Latent groups of self-reported function limitation, prevalence (%)
No TFROA TFROA OR(95% CI)[1], with vs.
without TFROA
No SxOA SxOA OR(95% CI)[1], with vs.
without SxOA
little 65.8 42.6 1.0 66.7 32.5 1.0
Mild especially for chair standing & getting up bed 9.6 13.7 1.8(1.2, 2.7)* 9.5 15.3 2.8(1.8, 4.4)*
Moderate except for chair standing & getting up bed 17.9 25.5 1.7 (1.2, 2.4) * 17.3 29.6 2.9 (2.0, 4.2) *
Severe 6.7 18.3 2.7(1.8, 4.3)* 6.2 22.6 4.8 (3.1, 7.6)*
Measured physical function, adjusted mean
No TFROA TFROA beta (95% CI) , with vs.
without TFROA
No SxOA SxOA beta (95% CI), with vs.
without SxOA
Walking speed, m/s 1.07 1.02 -0.05 (-0.08, -0.03)* 1.09 1.00 -0.08 (-0.11,-0.06)*
Range of motion, degree 132.7 128.0 -4.8 (-5.9, -3.7)* 132.3 127.0 -5.3 (-6.6, -4.0)*
[1] Adjusted for age, sex, BML degree of education, and number of comorbidities
*p-value < 0.05however, little is known on the effect of tibiofemoral knee OA on
physical functions among individuals living in the rural areas in China.
Methods: Wuchuan Osteoarthritis Study is a population-based cohort
study conducted in the rural areas of Wuchuan County, Huhhot, Inner
Mongolia of China. Subjects completed the home-interview in 2013.
Questions on knee symptoms and 8 physical functions of daily-living
activities (e.g. walking 1 kilometer, going up or down stairs, bending or
kneeling, preparingmeals, cleaning house, strolling around house, chair
standing, getting up bed) were asked for each participant. Physical
function was graded into four categories: 1: no difﬁculty, 2: some dif-
ﬁculty, 3: very difﬁcult, and 4: unable to do. All subjects were instructed
to perform various physical function tests, including 50 feet (15.24
meters) walking test and range of motion (ROM) test for each knee by
two examiners using geniometers (inter-rater correlation coefﬁcient >
0.80). Participants had bilateral weight-bearing posterior-anterior
radiographs at local hospital. Kellgren & Lawrence (K/L) grade on the
radiograph was scored by one rater (intra-rater kappa 0.90). A knee was
deﬁned as having tibiofemoral radiographic knee OA (TFROA) if its K/L
score2 and symptomatic OA (SxOA) if presence of both TFROA and
knee pain (i.e., pain lasting for at least onemonth in the past year) in the
same knee. We deﬁned a subject as having TFROA if at least one knee
had TFROA and as having TFSxOA if at least one knee had TFSxOA.
We identiﬁed distinct groups of self-reported physical function limi-
tations based on subject’s response to each of the 8 physical function
questions using a latent class model (SAS PROC LCA). We examined the
relation of TFROA to the latent groups of self-reported function limi-
tation using multinomial logistic regression model and to two meas-
ured physical functions (i.e., range of motion and walking speed) using
linear regression models. Since range of motion was assessed for each
knee separately we used the generalized estimating equations to
examine its association with TFROA accounting for the correlation
between two knees. In all regression models we adjusted for age, sex,
BMI, education, and number of comorbidity. We took the same
approach to examine the relation of TFSxOA to the self-reported as well
as measured physical functions.
Results: Of 1188 subjects in Wuchuan OA study (men: 44.9%, mean age:
59.4 years, mean BMI: 23.2 kg/m2), 416 subjects (35.0%) had prevalent
knee TFROA and 314 (26.4%) had TFSxOA. We identiﬁed four distinctlatent groups of self-reported function limitation: 1: little function
limitation (n¼685, 57.7%), 2: mild function limitation (n¼131, 11.0%), 3:
moderate function limitation (n¼244, 20.5%), and 4: severe function
limitation (n¼128, 10.8%). The mean posterior probability of subgroup
assignment was 0.86, suggesting a good-ﬁt of model. As shown in Table
1, compared with those without TFROA, participants with TFROA were
more likely to have mild (latent group 2), moderate (latent group 3) and
severe (latent group 4) self-reported physical function limitation. Par-
ticipants with TFROA also had slower walking speed (1.02m/s) and
narrower range of motion (128.0) than those without TFROA (1.07m/s,
132.7). The associations of TFSxOA with self-reported and measured
physical function limitations were even stronger than that of TFROA.
Conclusions: Our study found that both TFROA and TFSxOA were
strongly associated with self-reported and measured physical function
limitations. Considering the high prevalence of TFROA and TFSxOA
among people living in the rural areas in China, physical function lim-
itation due to TFROA and TFSxOA may be a major public health problem
among Chinese elderly.277
EVIDENCE OF EARLY POST-TRAUMATIC OSTEOARTHRITIS AND
OTHER NEGATIVE HEALTH OUTCOMES 3-10 YEARS FOLLOWING
KNEE JOINT INJURY IN YOUTH SPORT
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Purpose: Osteoarthritis (OA) is the most common chronic joint disease
for which there is no known cure. It commonly affects the knee joint
and is associated with pain, disability and increased comorbidity rates.
Meta-analyses indicate a 3.9 (95%CI 2.0,7.2) fold increased risk of
developing post-traumatic osteoarthritis (PTOA) after signiﬁcant knee
joint trauma. There is a paucity of research examining outcomes asso-
ciated with PTOA early in the period (<10 years post-injury) between
joint injury and disease onset. Improved understanding of this interval
could inform secondary prevention strategies aimed at delaying or
preventing progression to disease. This investigation examines the
association between sport-related knee joint injury and clinical,
behavioral, functional, physiological and structural outcomes related to
future PTOA, 3-10 years post-injury.
Methods: This historical cohort study includes 140 young adults (ages
15 to 26) recruited from previous studies examining youth sport injury
risk. Seventy individuals who had sustained a sport-related intra-
articular knee injury 3-10 years previously (median; range: 6.6; 3-
10yrs) were age, sex and sport-matched with 70 uninjured controls (78
males; 17-26yrs: 62 females; 15-26yrs). History of intra-articular knee
injury (clinical diagnosis including bone, cartilage, ligament or meniscal
injury requiring medical attention and time loss from sport) was
established from previous study injury report forms and then con-
ﬁrmed by participants. Outcome measures include; Knee OA and Injury
Outcome Score (KOOS; clinical), amount of weekly physical activity (PA;
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strength (dynamometry; functional), dynamic balance tests (func-
tional), body mass index (BMI; physiological), aerobic ﬁtness (physio-
logical) and MRI OA Knee Score (MOAKS; structural). Descriptive
statistics (mean within-pair difference, 95%CI) and Conditional
(matched design) logistic regression (OR, 95%CI; BMI, MOAKS) were
used to compare study groups.
Results: Injured participants had poorer KOOS scores [mean within-
pair difference, (95%CI); symptoms -9.4 (-13.0,-5.8), pain -5.5 (-8.1,-
2.8), daily living function -3.5 (-5.4,-1.7), sport participation -6.6 (-9.1,-
4.1), knee quality-of-life -8.8 (-11.2,-6.3)] than uninjured controls
(ﬁgure 1). There were no between group differences in PA partic-
ipation [0.96METS (-8.8,10.7)], quadriceps strength [-0.2Nm (-1.8,1.4)],
or aerobic ﬁtness [-1.8ml/kg2 (-4.4,0.7)] however, injured participants
had weaker knee ﬂexors (-0.02 Nm/kg -0.04,-0.02)], poorer balance
[(star excursion balance test -2.0cm (-3.8,-0.2)] a higher BMI (2.09 kg/
m2, 95%CI 1.10,3.07) and were 2.6 times (unadjusted OR, 95% CI
1.16,5.93, p¼0.02) more likely to be rated overweight/obese. Based on
a subset (27 matched pairs), injured participants had more MRI
abnormalities consistent with future PTOA and were 7.5 times more
likely (95%CI 1.72,32.79) to have a MOAKS score of 2 than uninjured
controls. Within the injured group 83% of those who had experienced
a complete ACL tear (all reconstructed) had a MOAKS score 2 sug-
gesting that injury type may inﬂuence the relationship between injury
history and MOAKS score 3-10 years after knee injury. A larger sample
will allow for consideration of other covariates (e.g. time since injury)
in the analyses.
Conclusions: This study provides preliminary evidence that young
adults with a sport-related knee injury history demonstrate greater
clinical symptomatology (KOOS), poorer function (knee ﬂexor strength,
balance), greater BMI and more structural joint changes (MOAKS)
consistent with future PTOA 3-10 years post-injury compared to unin-
jured controls. These ﬁndings will inform the early identiﬁcation of
individuals at risk of PTOA and development of secondary prevention
strategies.Figure 1. Comparison of KOOS Proﬁle (70:70).Table 1. Associations between the predictor variables and risk of total knee arthropl
Gender Variable Crude model p-value Adjusted model[1]
Hazard ratio (95% CI) Hazard ratio (95% C
Men Knee strength 1.00(0.99, 1.00) 0.58 1.00 (1.00, 1.01)
Chair stand time 1.02(0.97, 1.06) 0.43 1.00(0.95, 1.05)
PASE 1.00(1.00, 1.00) 0.18 1.00(1.00, 1.00)
Knee strength 0.99(0.98, 0.99) <0.0001* 0.99(0.98, 1.00)
Chair stand time 1.01 (0.98,1.04) 0.40 0.99(0.96, 1.02)
PASE 1.00(1.00, 1.00) 0.27 1.00(1.00, 1.00)
[1] Adjusted for age, BMI, race, clinic site, education, occupation, previous knee injury, p
[2] Adjusted for age, BMI, race, clinic site, education, occupation, previous knee injury, p
[3] Adjusted for age, BMI, race, clinic site, education, occupation, previous knee injury, p
* indicates a signiﬁcant association (p < 0.05) with incident total knee arthroplasty.278
MUSCLE STRENGTH, PHYSICAL PERFORMANCE AND PHYSICAL
ACTIVITY AS PREDICTORS OF FUTURE TOTAL KNEE
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S.T. Skou y,z, B.L. Wise x, C.E. Lewis k, D. Felson ¶, M. Nevitt #,
N.A. Segal yy. for the Multicenter Osteoarthritis Study GroupzzyAalborg
Univ. Hosp., Aalborg, Denmark; zUniv. of Southern Denmark, Odense,
Denmark; xCtr. for Musculoskeletal Hlth., Univ. of California, Davis Sch.
of Med., Sacramento, CA, USA; kUniv. of Alabama at Birmingham,
Birmingham, AL, USA; ¶Boston Univ. Sch. of Med., Boston, MA, USA;
#Univ. of California, San Francisco, San Francisco, CA, USA; yyUniv. of
Kansas, Kansas City, Kansas City, KS, USA; zzMOST, KS, USA
Purpose: To determine if lower levels of muscle strength, physical
performance or physical activity are associated with an increased risk of
total knee arthroplasty (TKA) in older adults with frequent knee pain.
Methods: Participants in the Multicenter Osteoarthritis Study (MOST;
NIH-funded) with knee pain on most of the past 30 days at baseline
were included in these analyses. In sex-stratiﬁed survival analyses, we
examined the association between 1) baseline peak isokinetic knee
extensor strength, measured using a Cybex 350 isokinetic dyna-
mometer (60/sec, maximum out of 4 trials), 2) timed chair stand (best
time to stand from a chair without using hands, 2 trials of 5 repetitions),
and 3) baseline Physical Activity Scale for the Elderly (PASE) score with
incident TKA (for knee strength: ipsilateral TKA) between baseline and
the 84-month follow-up. Crude and adjusted analyses (adjusted for age,
Body Mass Index (BMI), race, clinic site, education, occupation, previous
knee injury, previous knee surgery, WOMAC knee pain, and Kellgren-
Lawrence (KL) grade) were conducted treating the predictor variables as
continuous and also when divided into sex-speciﬁc tertiles.
Results: 1,252 (99.6% of those included at baseline) participants (1,682
knees) completed the follow-up visits (mean age 62.2 (SD 8.2) years;
baseline KL grade 0: 28%, KL grade 1: 12%, KL grade 2: 17%, KL grade 3:
25%, KL grade 4: 18%; mean WOMAC knee pain score 7.1 (SD 3.7). 331
participants (394 knees) underwent a TKA during the 84 months (229
women and 102 men).The crude analysis (sex-speciﬁc tertiles) dem-
onstrated a decreased risk of TKA in women (p for trend < .0001) with
high knee extensor strength compared to those with low knee strength
at baseline (Hazard Ratio (HR; 95% CI) 0.46 (0.32 to 0.65)). The risk
remained statistically signiﬁcant (p for trend¼ 0.02) when adjusting for
age, BMI, race, clinic site, education, occupation, previous knee injury
and previous knee surgery (HR (95% CI) 0.64 (0.45 to 0.93)), but not
when adjusting for WOMAC knee pain (p for trend¼ 0.08) and KL grade
(p for trend ¼ 0.73). No other signiﬁcant associations were demon-
strated between muscle strength, timed chair stand or PASE and risk of
TKA (see Table 1 for results from the analysis treating the variables as
continuous).
Conclusions: Lower levels of chair stand performance and self-reported
physical activity are not associated with an increased risk of TKA. The
independent effect of knee extensor strength on risk for TKA in women
is non-signiﬁcant after adjusting for radiographic severity.asty
p-value Adjusted model[2] Adjusted model[3] p-value
I) Hazard ratio (95% CI) p-value Hazard ratio (95% CI)
0.73 1.00(1.00, 1.01) 0.54 1.00(0.99, 1.01) 0.76
0.94 0.99(0.94, 1.05) 0.78 1.01(0.96, 1.07) 0.72
0.67 1.00(1.00, 1.00) 0.59 1.00(1.00, 1.00) 0.81
<0.01* 0.99(0.99, 1.00) 0.03* 1.00(0.99, 1.01) 0.88
0.48 0.98(0.94, 1.01) 0.16 0.99(0.96, 1.02) 0.56
0.57 1.00(1.00, 1.00) 0.37 1.00(1.00, 1.00) 0.44
revious knee surgery
revious knee surgery, WOMAC knee pain
revious knee surgery, KL grade
